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Abstract 
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Introduction 


A survey  of  literature  pertaining  to  in-  flight  pickup  h as  been  made.  The  pur- 
pose of  this  review  wss  to  analyze  previously  existing  schemes  for  use  in  the  cur- 
rent feasibility  study  under  Contract  Noor-1273v  in  addition,  ioformxtioa  for 
the  preliminary  design  of  components  for  a specific  system  wss  collected. 

General 

The  survey  includes  information  gathered  free.  She  Pacific  Aeronautical  Library 
of  the  Institute  of  Aeronautical  Sciences;  the  Aeronautical  Library  of  the  California 
Institute  of  Technology,  the  Technical  Information  PUot  Index  of  the  Office  of  Karat 
Research,  Pasadena  Branch;  end  from  an  ASTTA  search,  which  included  literature 
catalogued  at  the  A8-1A  Document  Service  Canter,  Wright  Field,  the  ASTIA  Refer- 
ence Center,  Library  of  Congress,  sod  tha  Technical  Information  Division,  Li- 
brary °f  Congress,  Abstracts  of  approximately  5,000  documents  were  Inspected 
for  applicability  to  the  pickup  problem. 

Captured  German  and  Japanese  technical  documents,  and  published  British  Air 
Ministry  documents  wars  also  investigated.  Since  the  references  to  captured  doc- 
ument* are  often  poor,  the  proper  catalogue  serene*  number  for  the  Catalogue  of 
Aeronautical  and  Allied  Technical  Documents  of  the  Air  Materiel  Command  la  given 


m 


tor  each  document  listed. 
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Although  the  literature  scorch  conducted  war  very  extensive,  it  l*  realised  that 
some  material  of  interest  is  either  unpublished  c*  uncataloguad.  Aiao  is  view  of 
the  classification  of  the  current  investigation,  materiel  searched  has  been  of  Con- 
fidential classification  or  below. 

For  convenience  the  bibliography  has  been  divided  into  the  following  sections: 

A.  Operational  Descriptions 

B.  Glider  Pickup  and  Tow 

C.  Search  sad  Location 

D.  Cable  Form  and  Forces 

E.  Stability  of  Towed  Bodies 

F.  Winches  and  Equipment 

G.  Human  Body  Data 

H.  Parachutes 

L Physiology 

J,  Miscellaneous 


Summit 


Very  little  information  bearing  directly  on  ia-Cight  pickup  of  tomans  ha*  been 
published.  However,  some  information  of  a detailed  technical  nature  eeist*  whl-h 
is  applicable  to  the  desire  and  performance  of  components  of  aerial  pickup  systems. 
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Th*  effort  of  the  United  Stott*  in  the  field  of  human  pickup  has  been  Use  molt 
extensive  and  ha#  apparently  been  the  only  work  which  has  resulted  la  successful 
operations!  systems.  The  systems  developed  in  the  psat  have  been  bared  on  the 
standard  Ai!  .American  Aircraft  Company  technique.  British  effort  appears  to 
have  been  sparse  tad  no  Japanese  work  la  this  field  la  evidenced.  German  ex- 
periments were  preliminary  and  did  not  apparently  progress  beyond  an  early 
stage.  However,  object#  up  to  165  iba.  in  weight  were  picked  eff  the  ground  by 
a boom  carrying  aircraft,  which  hooked  lines  attached  to  a 100-foot  tower.  Use 
of  a drag  chute  to  improve  trajectory  of  the  object  was  investigated.  Circling 
flight  pickups  In  the  ?i  SC  Stuich  (Liaison  type  craft],  the  FW  158  Welhe  (Simi- 
lar to  Bee chc raft  JRB)  were  attempted,  No  detaila  are  available  but  such  syatems 
were  abandoned  due  to  the  difficulty  of  flying  to  the  fashion  necessary  to  keep  the 
end  of  a long  line  at  a fixed  point  on  the  ground. 

The  United  States,  Britain,  and  Germany  expended  considerable  effort  in  the 
pickup  and  tow  o*  gilders,  glide  bomba,  etc.  and  some  applicable  laforr -tUu  ia 
found  in  this  work. 
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lias,  48,  p|3,  8Q-83,  | 
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leius  AviaUea,  ,?UB®  4$,  p.  16. 
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S,  Glider  Pickup  and  Tow 


1.  "Target  Gliders, '*  Aeroplane,  Feb.  46,  pp.  131  133. 

2.  “Gilder  Pickup,"  Flight.  Mar.  42,  pp.  280-281 

3.  "Cargo  Glider  Pickup, " Mech.  Eng.  Jan.  43,  pp.  35-39. 

4.  ‘Towed  Gliders, " Flight,  Aug.  43.  pp.  204-205. 

5.  Performance  of  the  Towed  Glider,"  dour.  Aero.  Science* 
Jun.  43,  p.  14. 

6.  ‘Twin  Tug  Towing  of  Gilder*,  " Tat**,  A.  H. , Royal  Aircraft  Establish- 
ment Report,  No.  Aero.  1857,  Sept.  43.  Restricted. 

7.  "Stresses  in  Sail  Plane  Tow  Ropes. " Royal  Aeronautical  Society  Journal 
No.  105,  Aug.  42,  p.  404. 

8.  "Streaming  and  Winching, " Aeroplane,  1 Feb.  46,  p.  136. 

9.  "Glider  Snatching,  " Aeroplane,  15  J ure  45,  pp.  883-687. 

10.  SchweUer  <3wi*s)  Aeronautical  Revue,  Jan.  42,  pp.  l-8Supl.  (French), 

11.  "Comparison  between  Calculation  and  Experiment  of  Assisted  Tske-Otf 
with  Winch  sad  Cable, " Aiming,  D. F,  S. , German  Aero  Technical  Docu- 
ment Catalogue  Sequence  No.  962-12837,  Aug.  41. 

12.  "Effect  of  Centrifugal  Force  oaRope  Tenaioaat  Take-Off,*  Gnertx,  German 
Aero.  Technical  Document,  Catalogue  Sequence  No,  35-807,  No  date. 
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13.  "Mechanism  la  Glider  to  Calculate  and  Give  Glider  Position  Relative  to 
Tow  Platte  by  Cable  Angle  at  Glider,  ’*  Braun,  Braunschweig,  German 
Aero.  Technical  Document  Catalogue  Sequence  No.  962-13289,  Apr.  41. 
German  Secret  (probably  now  Unclassified). 

14..  "New Typo  Tewing  Apparataa, " Kraus,  German  \ert».  Technical  Docu- 
ment Catalogue  Sequence  No.  45-646,  Jan.  45.  German  Secret  (proba- 
bly now  Unclaaatfied). 

IS.  "Performance  Variation  of  Plane  Towing  Gilder  (Relation  of  Sine  of  Plane 
to  Ullder),  “ ltita.  S. , Japanese  Aero.  Technical  Document  catalogue 
Sequence  No.  117-818,  Feb.  41. 

18.  "Touring  of  One  Glider  by  Several  Aircraft  (Force*  on  tow  Line,  sag, 
oscillation,  etc.),"  Zltter,  H.,  German  Aero.  Technical  Dcc'ument  Cat- 
alogue Sequence  No.  963-1201.  Oct.  41.  German  9 -cret  (probably  aow 
Unclassified). 

17.  "Development  of  Small  Towed  Cargo  Glider, " lowing.  R. , German  Aero. 
Technical  Document  Catalogue  Sequence  No.  SH>2-1624,  June  41.  Ger- 
man Secret  (probably  now  Unciai  sited). 

18.  "Development  and  Teat  of  Method  of  Changing  Tow  Rope  Length  in  Flight 
and  Switch  to  Rigid  Tow, " Stainer,  F. , German  Aero.  Technical  Doc- 
ument Catalogue  Sequence  No.  932-2981,  Dec.  40.  German  Secret  (prob- 
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19.  "Model  FHghl  Investigation  of  a Non-Lifting  Winged  Tow  Target, " 
Shanks.  R.  E. , NACA  Research  Memorandum  L50H39,  Oct.  50. 

20.  "Evaluation  of  Effect  of  Target  Drag  oo  Fighter  (and  Utility)  Type 
Aircraft,  " Kihbe,  R.  L. , Naval  Air  Teat  Center,  Patuxent,  Sup- 
plementary Report  Project  TED  No.  PTR-AR2932,  Serial  No.  AT- 
881,  May  46.  Restricted. 
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C.  Search  gad  Location 

1.  "Evaluation  of  Uitra  Search  and  Location  Equipment,  " Royal  Canadian  Air 
Force  Experimental  Project  Report  CEPE  998.  Restricted. 

2.  "Development  of  Infrared  and  Ultraviolet  Radiation  Sources,  " Westinghouse 
Corporation,  1933.  Confidential. 

3.  "Final  Report  on  Test  of  Maximum  Range  of  SCR-578,  Emergency  Rescue 
Radio  over  Frosen  Terrain,  Project  No.  4521C413. 44,"  Aitemeier,  C*r- 
ence  L , Atr  Proving  Ground  Command  Report  No.  S-CW-7-44-1,  Mar.  45, 

i 

4.  "Cold  Weather  Teat  of  Emergency  Rescue  Radar  Beacon  WALTER  AM/ 

CPT-2, " Humphreys,  J.  S. , AAF  Proving  Ground  Report  S-CW -5-45-9, 

Feb.  46.  Restricted. 

5.  "Evaluation  of  Radar  Beacon  AN/CFN-19  (XA-i)  as  a Portable  Rescue 
Unit,  ” Ruaael,  B.  W. , Jr.  Wrigbt-Patteraon  Air  Force  Base  Memoran- 
dum Report  MCREE-49-22,  May  49.  (Includes  infrared  beacon). 

3.  "DluminaUoo  Characteristics  of  Portable  Spotlights  and  Appendices  A-C, " 

i 

Sutton,  Marie  E. , U.S.  Army  Research  and  Development  Labs,,  Fort 
Bel  voir  Report  730,  Dec.  42.  Restricted. 

i 

7.  "Interim  Engineering  Report  on  Ground  Portable  Radi''  Direction  Finder, " j 

i 

Schulman,  J.  R. , and  Diehl,  E.  i. , Meiper  Inc.  Report,  Aug.  SO.  He-  j 

atricted. 
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8.  "A  Design  Study  of  an  Automatic  Crash  Locating  aad  Rescue  Aid  Appar- 
atus Exclusive  of  its  Communication  Equipment  and  Appendix-Project 

I 

BEACON-Final  Report, " Williams,  O.S. , Goldina  u,  L,  andSergan.  A.  J. 
Greer  Hydraulics,  lac. , Dec.  Si.  Restricted. 

8.  ‘'Evaluation  Trials  of  Crash  Position  Indicator  - aad  Appendix,  ” Kuhn, 
B.  G. , Experimental  and  Proving  Establishment  Report  979,  Feb.  52. 
Restricted. 

10.  "German  Emergency  Transmitter  NS. 4,"  Palmer,  C.M. , Royal  Air- 
craft Establishment,  Radio  Dept. , Report  TN-141,  Aug.  43. 

11.  "Inspection  aad  Teat  of  Components  of  Radio  Set  AN/URC-2  (XA-1),  ** 
Horrigan,  John  S. , Submitted  by  Hughes  Aircraft  Co.  ,o&  Contract  W-33- 
038 -ac -13833,  " Engineering  Division,  Air  Materiel  Command  Report 
TSELC5-127,  Jan.  47. 

12.  "Laboratory  Tests  of  Radio  Receiver-Transmitter  RT-159/URC  4. " 
Bailey,  K.  D. , Horrigaa,  J.  ft. , tad  Young,  L.  M. , Engineering  Division, 
Air  Materiel  Command  Report  S-MCREE-tt-68,  May  49.  Restricted. 

13.  “Pinal  Report  on  Development  and  Operational  Suitability  Teat  of  Radio 
Seta  AN/URC-3,  AN/URC-4,  and  AN/CRN-lfi.'Ttovira,  E.J. , aad  Over- 
ton,  B.  H. , Air  Proving  Ground,  Eglin  APB  Report  7498-5,  Nov.  49, 
Restricted. 
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14.  Emergency  Rescue  Radar  Beacon  - Project  Description  as  Presented  at 
Electronic  Subdivision  Manufacturers'  Conference,  26.  27,  28  June  1846 
at  Watson  Laboratories,  Red  Bank,  New  Jersey,  *'  Engineering  Division, 

Air  Materiel  Comm  and,  Dayton,  Ohio,  Juae  46,  Rosm.  ed. 

15.  "Radar  Beacons  WALTER  and  WIRE  BASKET,  ••  Reese,  A.  Rcysl  Aircraft 
Establishment,  Far  rubo  rough,  Report  RAD-346,  Jan.  46,  Confidential. 

16.  "Final  Report  on  Acceptance  Teats  of  tbs  Emergency  VHF  Radio  Commun- 

ication Lite  Raft  Equipment, " Smith,  E.  D. , U.S.  Naval  Air  Test  Center 
Electronics  Test  Division,  Patuxent  Report  kT-77,  June  47.  Restricted.  f 

17.  "First  Partial  Report  on  Aircraft  Dr  ops  of  Life  Raft  Signal,  MK.24  MOD.C, 

- and  Appendices  A-C,  Halt,  E.  B. , U,  S.  Naval  Proving  Ground.  Dahigren 
Report  NPG  624,  Aug.  80,  Restricted. 

18.  "Corner  Reflectors  for  Life  Rafts,  "Hudspeth,  E,  I.. , and  Nash,  J.P. , Mass- 
achusetts institute  of  Technology  Radiation  Lab.  Report  R-608.  Aug.  44. 

18.  "Tenting  of  WALTER  Life  Rsft  Beacon  Project  PTE-31434. 0,"U.  s'.  Naval 
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21.  "Visual  Rang*  Emergency  Signaling  Equipment,  *•  Air  Sea  Rescue  Agency, 

Rescue  Advisory  Memo.  No.  072,  1945.  Renlrlctet 

22.  -1000  Me.  Air  SeaRe.cue  Beacon, » Under,  Leon  J. . Air  Materiel  Command,  r 

Wataoa  Lata. , Technical  Report  No-  3»,  Dee-  47.  Conltdeutial.  j 

23.  "Radio  Beacon  AN/CRN-16 ptA-5)  and  Radio  Beacon  AH/CRN-16, " Ruafcll, 

B W Air  Materiel  Command.  Engineering  Division  Memo.  Report  No.  | 

l 

JgCREE-49-36.  Dec.  49.  Restricted. 

24.  "The  Development  ol  Beacon,  Radio  AN/DFW-23{X8-1B),"  Alfca,  C.J.  and  j 
BatU,  K.S,  ,W.  Melpstr,  Inc. , Quarterly  Report  No.  2 Sept  1 -Nov.  30,  1951. 

Conlldentlal. 

23.  "Development  of  Smoke  and  Flame  Floats  and  FUahlen.  Flare* , " SUM,  S.  S. , 

Navy  Dept. , Bureau  of  Ordnance,  NAVORD  Report  150-45.  Nov.  45.  Re- 

I 

atricted.  j 

23.  "Scotchllte  Benectorlaed  Equipment,  Request  lor  Evaluation  of."  Dodaoo, 

H.L.,  and  Larkin,  J-C.  Jr.,  Naval  Air  Teat  Center,  Patuxent  River.  Final 
Report  Dec.  20,  1950  - May  82,  1951.  July  I*51- 
27.  "Testa  of  Radio  Receiver -Transmitter  RT-159/TOC-4.  - Bailey.  K.  D. , and  j 
others,  Soffmaa  Radio  Corp, . Air  Materiel  Command.  Engineering  Division. 

i 

Memo.  Report  No.  MCREK-48-68,  May  49.  Restricted.  j 
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B.  Cable  Form  gad  Foret* 

1.  "Th*  Form  of  a Heavy  Flexible  Cable  Uee<l  for  Towing  * Heavy  Body 
Belov  an  Airplane, H Glauert,  H. , A.  R.  C.  B and  M 1682,  1834. 

2.  "The  Effect  of  Wind  oa  tho  Configuration  of  the  Flying  Cable  of  a Kite 
Balloon, M HoUiogdale,  3.H.  and  Wild,  N.  £. , RAE  Report  No,  D.I./67, 
1837,  (unpublished), 

3.  “Snatch  Loads  inGUdar  Cablet, " Fagg.  AD  Departmental  Note  No.  5, 
1841.  (unpublished). 

4.  "Da  the  Action  of  Wind  oa  Flexible  Cablet  with  Applications  to  Cables 
Towed  Below  Aeroplanes  And  Balloon  Cablet,  •'  Me  Lead,  A.  R. , A.C.A. 
R and  M SS4,  1818. 

3.  "MaaauremenX  of  the  Force*  Acting  oa  Gliders  la  Towed  Flight , "Klem- 
perer, W.B, , NACA  Technical  Note  753,  1840. 

8.  "Investigation  of  the  Forces  Acting  oa  Oiidsrs  la  Automobile,  Policy, 
Winch,  and  Airplane -Towed  Flight, “ Klemperer,  W.B. , NACA  Tech- 
nical Note  144,  1843. 

7.  "Tests  on  Smooth  and  Stranded  Wires  Inclined  to  the  Wind  Direction, 
and  a Comparison  of  Results  on  Stranded  Wires  tr  Air  smd  Water,  ” 
Self,  C.  F. , and  Powell,  C.H.,  A.C.A.  S and  M 307,  1917. 
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"Dlseuasiaa  of  the  Reealis  of  the  Measurement  of  Resistance  of  Wires, 
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Winches  and  Equipment 
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Human  Body  Data 
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ministration, Medical  Division,  July  52. 
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